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EXECUTIVE SUMMARY

The Pharrs Island wetland complex is located in Mississippi River Pool 24,
about three miles upstream from Lock and Dam 24. It consists of approximately
525 acres of Federal lands and water. The area is managed for fish and
wildlife purposes by the Missouri Department of Conservation (MDOC) under
cooperative agreements between the state and the Department of Interior, and
between the Department of Interior and the Corps of Engineers.

Pool 24 is located within a major flight corridor for millions of ]
migrating waterfowl. The most abundant duck in the MlSSlSSlppl flyway is the
mallard, and within the Upper Mississippi River, Pool 24 is one of the most
important areas for this species. The importance of this area is highlighted
by the North American Waterfowl Management Plan’s designation of the Upper
Mississippi River as one of the waterfowl habitat areas of major concern in
the U.S. The plan notes that on-going habitat loss is of concern in areas
used by waterfowl for rest stops during migration and for wintering.

Commerical and sport fishing are important activities on the UMRS,
including the Pool 24 area. Both commercial and sport fish have specific life
requirements, and extensive backwaters are needed for their optimum feeding
and reproduction. Biologists are concerned that the continuing loss of Upper
Mississippi River System (UMRS) backwater habitat could result in a future
reduction in the numbers and diversity of these fishes.

The Comprehensive Master Plan for the Management of the Upper Mississippi
River System identified sedimentation as the most significant resource problem
affecting the river system (UMRBC 1982). The Great River Environmental Action
Team (GREAT II, 1980) estimated that most off-channel habitats within the
Pools 20-25 reach of river would be completely filled with sediments within
the next century. Compared to other UMRS pools, Pool 24 has little existing
off-channel water habitat.

The Pharrs Island complex illustrates well the ongoing conversion process
in Pool 24 from water-to-land habitat. As the lower (growing) end of Pharrs
Island achieves a more stable configuration, it is anticipated that the
island’s non-forested wetlands habitat will eventually disappear. During the
15-year period between 1972 and 1987, the conversion of water-to-land within
the complex proceeded at a rate of 3 acres per year. At this rate, all
interior non-forested wetlands habitat would be expected to disappear from the
project area during the next 50 years.

The Pharrs wetland complex is also affected by fluctuations in pool stage.
These water elevations can fluctuate by a number of feet above and below
normal pool stage, and for extended periods of time. A drop in water
elevation can cause a drawdown action (with a resulting loss of young fish and
eggs) that lowers the utility of the island’s shallow interior wetlands for
fish spawning and rearing. Water level fluctuations can also impact the
production of aguatic plants, and the availability of these plants as a food
source to waterfowl.

In addition to acreage shifts, evidence of habitat degradation at the
Pharrs Island site exists in the form of hunter blind counts. The number of
blinds in the project area decreased from 51 in 1957 to 24 in 1987, a rate of
nearly 1 blind per year.

To retard the deposition of sediment into the project area, and to provide

additional backwater habitat, a 10,200-foot long rock dike would be
constructed. The upstream end of the dike would be bull-nose shaped, (crown
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elevation 453 NGVD) and would then trail in a southeasterly direction to the
downstream end of the project (tapering from 453 NGVD to 449 NGVD). The dike
would be constructed entirely of graded stone "A" along the trail dike
segment, but along the bull-nose portion it would consist of an A-stone
exterior covering with a gravelly-red clay interior. The A-stone providing
protection from river currents, ice and debris, the gravelly-red clay
providing protection against sediment thru seepage. The trail dike being
parallel rather than perpendicular to the river flow was not judged to need
special seepage control.

To provide a means for controlling water levels on the island, about 8,255
feet of levee would be constructed. This levee would supplement existing
segments of natural levee along the island’s perimeter. This construction
would bring the entire island perimeter to a minimum grade of 452 NGVD. 1In
addition to water control, the levee system would also help provide sediment
protection to the island. The new levee would consist of a long lower island
segment (3,950 feet long), two intermediate length mid-island segments
adjacent to the navigation channel (an upstream segment 1,760 feet long, and a
downstream segment 1,495 feet long), and a number of smaller slough closure
segments (totaling 1,050 feet) along the upper island. 2 100-foot wide
vegetative buffer would be included between the longer levee segments and the
island’s shoreline to safeguard eagle perch sites. About 43 acres of borrow
area would be required just landward of the levee construction zones. These
borrow areas would serve as future non-forested wetland management sites.
Forty-six acres of younger-aged tree vegetation would be cleared from lower
elevation (449 to 450 NGVD) areas to further expand non-forested wetland
habitat.

In addition to the levee, a 36-inch culvert drain with a gatewell
protected sluice gate, and a 15,000 GPM portable pump would be provided for
water control on the island. Installation of the gated drain would be
accomplished using a cofferdam; this drain would be used primarily for the
discharge of interior waters, and for the input of water up to the elevation
of normal pool (449 NGVD). The pump would enable the raising of water levels
from normal pool to 451 NGVD.

To facilitate the input and output of water, 5 segments of interior island
slough would be dredged for a combined total length of 12,000 feet, a width of
25 feet, and a bottom elevation of 446 NGVD. Three 500-foot segments along
this ditch system would be opened to a bottom width of 50 feet, with depth to
443 NGVD to serve as summer fish refuges. Approximately 10 acres of forest,
distributed between two interior island locations, would be cleared and the
site perimeter bermed. These areas would be used to contain the slough
dredged material.

To improve aquatic habitat cover within the new backwater area, 200 clumps
of cedar trees would be weighted and suitably anchored to the shore to
prevent movement. To permit the access of MDOC service boats (and at MDOC’s
discretion, recreational craft) to the island’s interior, a boat pullover
device would be provided.

The two goals of the project are to enhance migratory waterfowl habitat,
and to enhance habitat for slackwater fishes. Specific objectives for
attaining the waterfowl goal are (1) decreasing sedimentation into the
island’s wetlands, (2) providing a means to control water levels on the island
independent of river stage, (3) increasing reliable food production for
waterfowl (particularly moist soil plant species), and (4) increasing total
wetland values (i.e., habitat units) for migratory waterfowl. Objectives for
the fisheries goal are (1) increasing the gquantity of river slackwater
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habitat, (2) reducing the potential for backwater sedimentation,
(3) increasing the photic zone, (4) increasing the available cover, and
(5) increasing the total habitat values for slackwater fishes.

Four project alternatives were considered: Alternative A, No Federal
Action; Alternative B, Wetland Excavation; Alternative C, Navigation Dike
Modification; and Alternative D, Wetland Protection System. TABLE ES-1
provides a summary comparison of the various plans in relationship to the
project planning goals and objectives. Alternative A was rejected, since it
would do nothing to alter the sedimentation, water level, and off-channel
water problems that must be addressed if habitat is to be improved. Large-
scale excavation (Alternative B) was considered unacceptable; it would not
alter future sedimentation, it would not permit any means of regulating water
levels within the complex, it would not increase off-channel water habitat,
and the potential for applying habitat management practices would be severely
limited. Dike modification (Alternative C) would not be feasible due to the
depth of the existing navigation structures, and would not provide the stable
bullet-shaped nose needed to protect the head of the island from erosion.
Alternative D was found to be fully responsive to the project objectives, and
was designated as the Selected Plan. Most importantly, it would significantly
reduce the sedimentation rate, it would provide a reliable means of water
control, it would increase the pocl’s off-channel water acreage, and it would
provide conditions compatible with traditional habitat management practices.
Specific Alternative D options considered in detail included: dikes, levees,
borrow areas, dredging and disposal areas, drains, gates, pumps, vegetation
clearing, fish refuges and cedar tree fish habitat structures.

The proposed project is located on lands managed as a National Wildlife
Refuge by the Missouri Department of Conservation under a Cooperative
Agreement with the U. S. Fish and Wildlife Service. Accordingly, under
Section 906 (e) of the 1986 WRDA, implementation funding would be 100 percent
Federal. The U. 5. Fish and Wildlife Service and MDOC will assure that
operation and maintenance (including repair and replacement) will be
accomplished in accordance with Section 906 (e) of the 1986 WRDA. Annual
operation and maintenance costs are estimated at $19,563.

The project would eliminate approximately 96 percent of the future input
of sediment into the island complex that results from the frequent lower
elevation flood events. This sediment reduction would greatly extend the
utility of the complex as fish and wildlife habitat. The levee, in
combination with the gated drain, would provide limited control over water
levels that would enable a greater productivity and availability of food
plants for migratory waterfowl in the fall. Approximately 188 acres of
interior wetland would be directly affected by water level manipulation to a
maximal elevation of 451 NGVD.

Typically, water levels would be drawn down by MDOC in June for
germination of natural or aerially seeded plants benefiting waterfowl (such as
smartweed and Japanese millet). Water levels would later be raised, allowing
the plant seed heads to remain above water. The levee system would prevent
the more frequent lower elevation flood events from destroying the food crop,
thus increasing the island complex’s capacity to provide food. The large,
deep sediment protected off-channel water area created by the project would
provide an important, much needed, spawning, rearing and wintering habitat for
large slackwater fish populations. The project would provide at least some
ingress and egress of fish to the Pharrs Island interior wetlands. TABLES ES-
2 and ES-3 provide a gquantification of the habitat output of each project
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plan. The overall contribution of the Selected Plan to waterfowl, as
represented by the mallard, would be a net gain of +118 average annual habitat
units (AAHU’s). For large slackwater fish, the gain would be 61 AAHU’s.

TABLE ES-4 provides a comparison of project costs by Alternative Plan.
From this table, it is clear that Plan B would have no advantages over Plan D.
Plan B provides no net waterfowl benefits, and the cost per fisheries habitat
unit is more than twice that determined for Plan D.

The incremental costs of the major features of Plan D are presented in
TABLE ES-5. This table shows that the single major improvement to waterfowl
enhancement is from the inclusion of a water control system with a gain of
+100 AAHU’s at a cost of $520/AAHU. The table also shows that the annual cost
of waterfowl enhancement per AAHU gained increases somewhat with the addition
of the borrow and clearing features to a water control system. However,
considering the positive increase in habitat units and the much improved
habitat diversity (i.e., mix of fall flooded forested and non-forested
wetlands), the inclusion of these measures in the Selected Plan is considered
justified.

The single major contributor to fisheries enhancement in Plan D is the
dike structure with +57 AAHU’s at a cost of $1,946/AAHU. This cost reveals
fisheries enhancement to be more costly than waterfowl enhancement. However,
this is not surprising considering the generally more adverse physical
conditions that face structural applications in an aquatic environment (e.g.,
strong currents, deep water and ice). The addition of summer fish refuges and
cedar tree habitat structures to Plan D resulted in a net decrease in the
cost/AAHU; thus, it was clear that these features are justified.

A detailed description of each component of the Selected Plan and its
habitat benefits is provided by TABLE ES-6.

In addition to its substantial habitat gains, the project is innovative.
The levee system design is an attempt to work with the river system to achieve
a low cost means of increasing habitat values. The design recognizes and
takes advantage of the river’s own capacity to create levees. The river’s
natural levees need only be supplemented with sections of new levee (built to
a similar elevation) to provide a biologically beneficial means of controlling
water levels and sediment inflow. Perhaps even more innovative is the dike
design concept. This structure provides a means of creating critical
backwater habitat where none presently exists. This technique may become
increasingly valuable in the future as more and more backwaters become
extinguished by sedimentation. This method of backwater development is an
attractive management alternative to deepwater dredging, which is far more
costly, and in the long-term is far less effective.

It is proposed that the following information be collected by the Corps to
evaluate the performance of the project: sediment data, river stage data,
vegetation data, interior water levels data, habitat appraisal data, dissolved
oxygen data, turbidity data, and cover type data. In addition, qualitative
observations made by the site manager (i.e., MDOC) will also be provided via
the annual management plan required under the General Plans Lands Cooperative
Agreement.

The District Engineer has reviewed the project outputs, and has determined
that implementation of the identified plan is justified, and is in the Federal
interest. Approval for construction of the Pharrs Island habitat
rehabilitation project is recommended by the St. Louis District Engineer at a
100 percent Federal cost (under the provisions of PL 99-662) estimated to
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total $2,783,250. The District Engineer further recommends that $187,500 of

these funds be allocated as gquickly as possible so that the preparation of
Plans and Specifications can begin in FY 1991.



"orqrseajur Afburissutbus og 0 paUTWISISP Sem 3T SOUTS uMOys jou O ueyd /T

‘onT308lqo butuuerd 03 uoTangrajuod Juejazodul
‘oaT309(qo butuuerd 03 UOTINQTIIFIUOD BWOS
"oar309lqo butuueTd 03 UOTINQTIFUOD OU IO BTIITT

[
Z 0 >

[9p]

N

UOT3OD30Id SPURTIOM

a uetrd [

UOT3eARBOXY SpURTISM
d ueld

uoT}OY Teaspad ON
¥ ueld

I93BMOBTS

X A A A
N N N S
N N N N
2uoy TeT3lU830g soI10yY TMOJI93RM
oT30Udg UOTIRJUDWIPSS I133BMYOBRTS 104
E1-ES felig 20npay aseai1du]f gsanyep
puerioM
asesi1our

uoT30oNPoIJg

10x13U0D
I93eM
apTAOIg

UOT3IRJUDWIPDS

SweoueyuUd JejTqeq
ISTA I23BMIORTS

juswadueyuy 3jelTqeq
Tmo3I23eM Axoj3eibrp

/T ©AT3RUIS]ITY

SEAILOACHO/STYOD IDALOYd OL SAIHSNOILVTIHY NVId

T-Sd JTIdVL



TABLE ES-2

PLAN COMPARISONS SUMMARY
FOR AVERAGE ANNUAL HABITAT UNITS (AAHU’S)

AAHU'’ s
Plan A Plan B Plan D
(No Action) (Wetlands (Wetlands
Habitat _Excavation)  Protection)
Mallard
Non-Forested Wetland 3 8 (+5) 82 (+89)
Forested Wetland 33 28 (-5) 56 (+23)
River 16 16 (0) 22 (+6)
Total 52 52 (0) 170 (+118)

All Habitats - Spawnin

All Habitats - Rearing

All Habitats - Adult
Av

Large Slackwater Fishes

g 113 132 (+19) 187 (+74)
134 153 (+19) 182 (+58)
153 174 (+21) 204 (+51)
erage 133 153 (+20) 194 (+61)

(#) = Net Change
From No Action P
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TABLE ES-3

PLAN COMPARISONS SUMMARY
FOR AVERAGE ANNUAL HABITAT ACRES (AAHA’S)

AAHA's
Plan A Plan B Plan D
(No Action) (Wetlands (Wetlands
Hdbitdt ) Excavati"on*)*'""" ""’Prote*cttcrn')* )
Wildlife
Non-Forested Wetland 33 81 159
Forested Wetland 332 285 207
River 160 160 160
Fisheries
Main Channel Border 103 103 2
Slough 35 64 213
Side Channel 56 56 0
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TABLE ES-4

PLAN COMPARISONS SUMMARY
FOR PROJECT COSTS

Evaluation Waterfowl Fisheries

Factor No Action Plan B Plan D No Action Plan B Plan D
Annual 0 0 72,834 0 87,372 112,476
Cost ($)
AAHU’s Gain 0 0 118 0 20 61
$/AAHU’s Gain 0 0 617 0 4,369 1,844

AAHU = Average Annual Habitat Unit



TABLE ES-5

PLAN D-INCREMENTAL COSTS SUMMARY

Annual Incremental Average Annual Average Annual Percent of
Alternative Cost Annual Habitat Gain Cost/Habitat Gain Fall Flooded
Feature ($) 1/ Cost (AAHU’s) ($/AAHU) Wetlands Acres
($) Total Incremental Total Incremental that are Non-
- - - ) Forested

Waterfowl Enhancement

Water 52,003 52,003 100 100 520 531 17
Control 3/

Borrow 2/ 00,817 8,814 108 8 563 1,102 36
Clearing 2/ 72,834 12,017 118 10 617 1,202 59

Fisheries Enhancement

Dike 110,914 110,914 57 57 1,946 1,946
Summer Refuge 111,351 437 59 2 1,887 219
Cedar Trees 112,476 1,125 61 2 1,844 563

1/ Costs include construction item costs plus contingencies, but no E&D and S&A costs.

o
~

MDOC has specified that for optimal site management, that at least 50 percent of the
island’s fall flooded wetlands should be in non-forested habitat. Both the borrow and
clearing features are needed to attain this condition.

3/ This feature includes collectively the subcomponents of levee, culvert, dredging and

- disposal, and pump. These subcomponents taken together form a functionally inseparable
unit from a habitat standpoint. All are vital to the water control function.
Optimization of each component is discussed in Section 5 of the DPR.
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UPPER MISSISSIPPI RIVER SYSTEM
ENVIRONMENTAL MANAGEMENT PROGRAM
DEFINITE PROJECT REPORT
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT

PHARRS ISLAND

WETLAND HABITAT REHABILITATION
POOL 24, MISSISSIPPI RIVER, PIKE COUNTY, MISSOURI
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UPPER MISSISSIPPI RIVER SYSTEM
ENVIRONMENTAL MANAGEMENT PROGRAM
DEFINITE PROJECT REPORT
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT

PHARRS ISLAND
I S WETLAND HABITAT REHABILITATION

POOL 24, MISSISSIPPI RIVER, PIKE COUNTY, MISSOURI

1. INTRODUCTION.

a. Purpose. The purpose of this Definite Project Report (DPR) is to
present a detailed proposal for the rehabilitation of wetlands at Pharrs
Island. This report provides planning, engineering, and sufficient

construction details of the Selected Plan to allow final design and
construction to proceed subsequent to approval of this document. The
Environmental Assessment (EA) for the project is integrated with the DPR.

b. Authority. Public Law (PL) 95-502 authorized the construction of a
new dam and 1,200-foot lock at Alton, Illinois, and directed the Upper
Mississippi River Basin Commission to prepare a Comprehensive Master Plan for
the Management of the Upper Mississippi River System. The Upper Mississippi
River Basin Commission (UMRBC) completed the Master Plan report and submitted
it to Congress on 1 January 1982. The report recommended an environmental
management program that included construction of habitat rehabilitation and
enhancement projects.

The 1985 Supplemental Appropriations Bill (PL 99-88), signed into law by
President Reagan on 15 August 1985, provided initial authorization and
appropriations for that environmental management program. A more
comprehensive authorization was later provided by Section 1103 of the Water
Resources Development Act of 1986 (PL 99-662). Section 1103 is summarized as
follows:

Section 1103. UPPER MISSISSIPPI RIVER PLAN

(a) (1) This section may be cited as the Upper Mississippi
River Management Act of 1986.

(2) To ensure the coordinated development and enhancement
of the Upper Mississippi River System (UMR), it is hereby
declared to be the intent of Congress to recognize that
system as a nationally significant ecosystem and a
nationally significant commercial navigation system.
Congress further recognizes that this system provides a
diversity of opportunities and experiences. The system
shall be administered and regulated in recognition of its
several purposes.

(e) (1) The Secretary, in consultation with the Secretary of
the Interior and the states of Illinois, Iowa, Minnesota,
Missouri, and Wisconsin, is authorized to undertake, as
identified in the Master Plan -

(a) a program for the planning, construction, and
evaluation of measures for fish and wildlife habitat
rehabilitation and enhancement. ..



c. Project Selection Process.

(1) Eligibility Criteria. The Master Plan, completed by the UMRBC in
1981, served as the basis for recommendations (including the UMRS-EMP)
subsequently enacted into law by the Water Resources Development Act of 1986.
A design memorandum (or implementation document) did not exist at the time of
enactment of Section 1103.  Therefore, the North Central Division, U.S. Army
Corps of Engineers, completed a "General Plan" for implementation of the
UMRS-EMP in January 1986. The USFWS, Region 3, and the five affected states
(Illinois, Iowa, Minnesota, Missouri, and Wisconsin) participated in the
development of that plan through the Upper Mississippi River Basin Association
(UMRBA) . Programmatic updates of the General Plan for budget planning and
policy development are accomplished through Annual Addendums.

The Master Plan report and the General Plan identified examples of
potential habitat rehabilitation and enhancement techniques. Consideration of
the Federal interest and Federal policies resulted in the following
conclusions:

(a) Eirst Annual Addendum. "The Master Plan report... and the
authorizing legislation do not pose explicit constraints on the kinds of
projects to be implemented under the UMRS-EMP. For habitat proJjects, the main
eligibility criteria should be that a direct relationship should exist between
the project and the central problem as defined by the Master Plan, i.e., the
sedimentation of backwaters and side channels of the UMRS. Other criteria
include geographic proximity to the river (for erosion control), other agency
missions, and whether the condition is the result of deferred maintenance...."

(b) Second Annual Addendum. The types of projects that are

definitely within the realm of Corps of Engineers implementation authorities
include the following:

- backwater dredging

- dike and levee construction

- island construction

- bank stabilization

- side channel openings/closures

- wing and closing dam modifications

- aeration and water control systems

- waterfowl nesting cover (as a complement to
one of the other project types)

- acquisition of wildlife lands (for wetland
restoration and protection.) Note: By
letter of February 5, 1988, the OQOffice of
the Chief of Engineers directed that such
projects not be pursued.

A number of innovative structural and nonstructural solutions which
address human-induced impacts, particularly those related to navigation
traffic and operation and maintenance of the navigation system, could result
in significant long-term protection of UMRS habitat. Therefore, proposed
projects which include such measures will not be categorically excluded from
consideration, but the policy and technical feasibility of each of these

measures will be investigated on a case-by-case basis and recommended only
after consideration of system-wide effects.



(2) Selection Process. 1In the past, projects have been nominated and
ranked for inclusion in the St. Louis District’s habitat projects program by
the respective state conservation agencies, and the USFWS, based on agency
management objectives. MDOC ranked the Pharrs Island project third in
importance behind the Clarksville Refuge and Dresser Island projects.

d. Scope of Study. The geographical scope of the study is limited to the
Pharrs Island area near Clarksville, Missouri. All project features
considered would require Federal lands only, no state-owned lands or private
lands would be involved. Various field surveys were conducted during the
study, these included topographic, baseline and profile, hydrographic, soils
(borings), habitat, and cultural resources surveys.

€. Coordination. The DPR report was developed in coordination with the
USFWS (with both the Marion and Rock Island, Illinois offices), MDOC (project
sponsor), and various other Federal and state agencies, and the public.

2. EXISTING ENVIRONMENTAL CONDITIONS AND FUTURE WITHOUT.

The following section presents information on the existing environment in
the area affected by the project. Where relevant, a discussion is included on
the environmental conditions if no project action is taken (i.e., the future
without) .

a. Location. The Pharrs Island wetland complex is located in mid-river,
Mississippi River Pool 24, near river mile 276, Pike County, Missouri (FIGURE
1 and PLATE 1). Locks and Dam 24 at Clarksville, Missouri, is located 2.6
miles downstream of the island. The complex includes approximately 525 acres
of lands and waters contained within and between Pharrs Island and an area
referred to in the pre-pool impoundment era as Island 461. Today, Island 461
is fragmented into five small islands.

Originally acquired for the 9-foot navigation project, the complex is now
managed as part of the Mark Twain National Wildlife Refuge (MTNWR) by the
Missouri Department of Conservation (MDOC) under Cooperative Agreements
between the Department of Interior and the Corps of Engineers. The MTNWR was
established for conservation, maintenance, and management of wildlife
resources and their habitats (16 U.S.C., Sect. 663(a)). The primary
objectives of the MINWR are to (1) provide migrating waterfowl with food,
water, and protection during fall and spring months, and (2) to improve and
maintain existing habitat to perpetuate optimum annual production of wood
ducks. Secondary objectives are to (1) provide food, water, and protection to
wintering waterfowl, (2) maintain balanced populations of all resident
wildlife species, (3) maintain portions of the refuge river bottom habitat in
its natural virgin state, and (4) to provide limited day-use recreation where
and when such activities are compatible with primary objectives of the refuge.

MDOC maintains a bank-side parking and access area (maintained for
recreational and O&M purposes) off of Highway 79, across the river from the
island’s midpoint. There are no permanent facilities or habitat improvements
within the complex.

b. Physiographv-Topography. Pharrs Island lies in the floodplain of the
Mississippi River and consists of alluvial material. It is relatively flat,
with elevations ranging from about 449 to 455.3 feet NGVD (National Geodetic
Vertical Datum). Normal pool level is approximately 449 NGVD.
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The wetland area is anticipated to change in the future if a project is
not implemented; additional filling of the island’s interior wetlands would
occur as a result of sediment deposition during each minor flood event-
eventually raising the elevation of the island.

c. Hvdrology/Hvdraulics/Water Quality.

Because of the low velocities through the navigation pools at normal
flows, the sediment load consists of silts and clays which settle very slowly.
During floods, when open-river conditions exist, the sand load increases
significantly, and so too does sandbar building. Deposition in the pools
occurs at all times, but is most severe during floods. The Comprehensive
Master Plan for the Management of the Upper Mississippi River System (UMRBC,
1982) identified sedimentation as the most significant resource problem
affecting the river system. The Great River Environmental Action Team
(GREAT II, 1980) estimated that most off-channel water habitats within the
Pool 20-25 reach of river will be completely filled with sediments within the
next century. While no site-specific sedimentation data exists for the
project area, it is evident from aerial photographs that the site’s wetlands
are slowly filling.

In the future, suspended sediment loads may change, depending on the
implementation of soil conservation practices in the Mississippi River System
Basin. However, suspended sediment deposition is anticipated to remain a
problem in the project area. Additional filling, due to sediment deposition

during each minor flood event, would cause further degradation of the Pharrs
Island wetlands complex.

Water stages at Pharrs Island are controlled by the operation of Lock and
Dam 24. The pool stage i1s 448-449 NGVD under normal conditions, and exceeds
449 NGVD only during flows approaching bankfull or greater. Stages are less
than 450 NGVD more than 90 percent of the time on an annual basis. Minimum
stages occur during floods when the pool goes "on tilt" and proceeds to an
open river conditicn. Minimum regulated stage is 444.5 NGVD at the dam, and
about 446.5 NGVD at the downstream end of Pharrs Island. At this point, all
gates at Lock and Dam No. 24 are out of the water. As flood flows continue to
increase, the minimum, regulated stage increases as well, with the only effect
of the locks and dam being a small local swellhead just upstream of the dam.
Exterior water surface elevations at the downstream end of Pharrs Island less
than 446.5 could only occur during a loss of pool, a situation which has not
happened since the early 1950's. As the FIGURE 2 stage-hydrograph shows (1985
selected as a "typical" year for Pool 24), pool elevations in the Pharrs
Island area can fluctuate by a number of feet above and below normal pool
stage, and for extended periods of time (see also Plate 7 stage hydrographs
for the past 16 years). Pharrs Island has no existing habitat improvement
structures to help moderate these water level fluctuations.

Flood-frequency relationships at the downstream end of Pharrs Island are
shown in TABLE 1. To determine the corresponding stage-frequency at the
upstream end of the island (R.M. 277.5), one foot of elevation must be added
to the TABLE 1 values. The flood-of-record occurred in 1973 and reached an
elevation of about 461.5 NGVD.

Four old navigation dikes exist in the vicinity of the upstream end of
Pharrs Island. These are located on the left bank at River Miles 276.9,
277.6, 277.9 and 278.1. The structures are about 10 feet under water.
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TABLE 1

STAGE-FREQUENCY AT RIVER MILE 275.5
DOWNSTREAM END OF PHARRS ISLAND

FREQUENCY (Years) - ELEVATION

(NGVD)

2 451.3
5 453.0
10 454.5
25 456.5
50 458.0
100 459.5




A Clean Water Act Section 404 (b) (1) evaluation has been prepared for this
project and is included as an attachment to the DPR/EA. Before construction,

a public notice for Section 404 (b) (1) and Section 401 of the Clean Water Act
will be circulated for public review and comment.

d. Air Quality. Except for Hercules Chemical Company and Dundee Cement
Company within lower Pool 24, there are no major sources of pollutant
emissions in the vicinity of the project area. Because of its low pollution
potential, this area is not actively monitored, and it is classified as in
"attainment" (MDNR 1989). Most of the air pollutants in the area consist of
suspended particles from agricultural activities and navigation operations.
The existing air guality conditions are expected to continue into the future
if the project is not implemented.

e. DNoise. The major sources of ambient noise in the project area result
from the diesel power plants of tows passing in the main channel of the
Mississippi River, occasional motorboats navigating in the vicinity of the
project area, and vehicle traffic along Highway 79. No change in noise level
is expected in a future without a project.

f. Prime Farmland. Pharrs Island is a wetland and experiences fregquent
flooding. As such, the project area would not gualify as prime farmland.
Development of the island in the future as farmland is not anticipated.

g. Habitats. Habitat provides the life requirements (food, cover, a
place to reproduce) for the fish and wildlife living in an area. The wetland
habitat types within the project area have been created by coincident
physical, chemical and botanical characteristics. River position, depth,
water surface area, stage and discharge, vegetation, river bottom types, water

gquality, and superimposed structural elements within the river define the
various habitats.

(1) Wildlife Habitat.

Pool 24 is located within a major flight corridor for millions of
migrating waterfowl (FIGURE 3). The most abundant duck in the Mississippi
flyway is the mallard (FIGURE 4), and within the Upper Mississippi River,
Pool 24 is one of the most important areas for this species. The importance
of this area is highlighted by the North American Waterfowl Management Plan’s
(NAWMP) designation of the Upper Mississippi River as one of the waterfowl

habitat areas of major concern in the U.S. (FIGURE 5). Since 1970, trend
analysis data shows a decreasing trend nationwide for duck populations in
general, and also specifically for mallards (FIGURE 6). The major factor

attributed to this decline is deterioration of northern breeding grounds.
However, habitat loss has also been noted to be of concern in areas used by
waterfowl for rest stops during migration and for wintering. Waterfowl
concentrate more during these periods, and the effects of habitat loss and
degradation or disease outbreaks in such areas can be important. These areas
have been lost to agriculture, and other uses and the guality of much of the
remaining habitat has decreased substantially. The aim of the NAWMP is to
ensure the preservation of enough high quality waterfowl habitat to sustain
waterfowl populations at levels for a fall flight of more than 100 million
ducks (i.e., the 1970 level.) For the mallard, the goal is to return to 1970-
1979 population levels (or approximately 15 million birds in the fall £flight).

The Pharrs Island complex illustrates well the ongoing conversion process
in Pool 24 of water-to-land habitat. As the lower (growing) end of Pharrs
Island achieves a more stable configuration, it is anticipated that all of its
interior wetlands will eventually disappear. During the 15-year period
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Waterfowl habitat areas of major concern in Canada and in U.S. (1983)
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between 1972 and 1987, the conversion of water to land within the complex
proceeded at a rate of 3 acres per year (see FIGURE 7 depiction). At this
rate, all interior non-forested wetland habitat would be expected to disappear
from the project area during the next 50 years. For waterfowl, this
conversion translates to a quantitative loss of habitat. This problem is
exacerbated by the fact that compared to most other Upper Mississippi River
System (UMRS) pools (TABLE 2), Pool 24 has proportionately much less off-
channel water habitat.

Moist soil plants currently constitute the majority of natural waterfowl
foods within Pool 24. They seed (artificially or naturally) on exposed mud
flats during the summer, but must become subsequently inundated by 0.5 to 1.5
feet of water in the fall to enable waterfowl to feed upon the seeds produced.
Moist soil plants are especially sensitive to pool levels during early growth,
when inundation can drown then. When water levels are dropped in the fall as
a result of pool operations, the moist soil plants may be left stranded on mud
flats. This makes these plants inaccessible to waterfowl. To circumvent this
problem, some private and public organizations have built low levees adjacent
to the pools in which water levels can be artificially controlled. These
areas are not affected by changes in river stage unless they are over topped.

A description of project area habitat is provided below. This description
includes a cross-reference to the U.S. Fish and Wildlife Service’s wetlands
classification system (Cowardin et al. 1979). Under the Service’s system, the
project’s habitat falls into two major wetland systems, the riverine system
and the palustrine system. TABLE 3 provides a breakdown of the projects
wildlife associated habitat acreages.

(a) Forested Wetland. Currently, about 265 acres of the project
area consists of bottomland forest. This habitat is classified by the Service

as belonging to the Palustrine System, forested wetland class and broad-leaved
deciduous subclass.

Willow communities dominate along the developing ends of Pharrs Island and
the Island 461 group. Such areas have a more sandy soil and are subject to
more frequent, prolonged periods of flooding. Willow species present are
black willow (Salix nigra) and sandbar willow (S. interior, and S. rigida).
Sandbar willow 1s successionally the first to colonize, followed by black
willow. This pattern gives a banded appearance to the project’s forests.

The most extensive forest community in the project area is the silver
maple-cottonwood community, which occurs interior to the willow bands. This

community flourishes on a variety of soils and can withstand limited annual
flooding.

This community is dominated by silver maple, whose cover often exceeds 75
percent, with cottonwood usually contributing another 25 percent. The most
common species associated with this community are American elm (Ulmus
americana), willow (Salix spp.), swamp privet (Forestiera acuminata), red
mulberry (Morus rubra), box elder (Acer nequndo), and ash (Fraxinus spp.).
The cover of one of these species is rarely greater than 25 percent. No pin
oak trees (Quercus palustris) have been observed on the island.

Vines are typically present, but their cover is low. Wild grape (Vitis
spp.), poison ivy (Rhus radicans), trumpet creeper (Campsis radicans), and
catbriar (Smilax spp.) are likely.
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TABLE 2

EXTENT OF UMRS OFF-CHANNEL WATER HABITAT
BY RIVER REACH

Off-Channel Water Habitat 1/

Acres
As Percentage
Of Total
Reach
Mississippi River Acres Per Aquatic
Reach Acres 2/ River Mile Acres 3/
Pools 1-10 105,737 454 77
11-13 40,389 439 74
14-19 43,538 274 62
20-25 16,558 136 35
26 5,098 128 30

1/ Off-channel water is here defined as including side channel, river lakes
and ponds, and sloughs.

2/ Data Sources = CE (1977) and CE (1988) .

3/ Total aquatic habitat is here defined as including all off-channel water
habitat plus main channel and main channel border habitat.
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The ground cover is typically sparse, covering less than 25 percent of the
area. The most common herbs are lizard’s tail (Saururus cernuus), tall white
aster (Aster simplex), stinging nettle (Laportea canadensis), smartweed
(Polvgonum spp.), and arrowhead (Sagittaria latifolia).

Forested habitat adjacent to the river is used by eagles as resting
habitat. Forest also provides habitat for wood ducks, raccoon, white-tailed

deer, cottontail rabbit, foxes, tree squirrels, songbirds, salamanders, frogs,
snakes, and turtles.

Sedimentation accelerates the plant succession process by providing
progressively higher and drier conditions suitable for the establishment of a
forest community. FIGURE 7 gives an indication of what this conversion
process has meant for the Pharrs Island complex in recent times.

(b) Non-Forested Interior Wetland. About 101 acres of the Pharrs
Island and Island 461 subcomplexes is made up of open interior wetlands.
These areas consist of mixed open water surrounded with emergent, floating-
leafed and submergent aquatic plants. The majority of these habitats can be
classified within the Palustrine System classes of unconsolidated bottom,
aquatic bed, and emergent wetland.

The typical successional pattern for interior wetlands along Pool 24 is
from a lotus community to an arrowhead community to a graminoid dominated
community. The Missouri Botanical Garden (1975) provided the following
account of community development on Pharrs Island:

" a transect was run from the edge of a forest through a marsh until
the vegetation ceased to change in open water (a distance of about 35
meters). The first 23 meters of the transect were quite muddy. Tall
white aster (Aster simplex) was the dominant herb. The most notable
vegetation change through the transect was the gradually increasing
abundance of arrowhead from the shore to the end of the transect. In
the first 10 meters of the transect, arrowhead had a mean cover of only
one percent (70% frequent, i.e., occurred in 70 percent of the

guadrants). In the following 10 meters, its cover increased slightly to
five percent (90%). 1In the third 10 meter segment, its cover averaged
seven percent (10% frequent). In the final five meters, the cover of

arrowhead averaged 43 percent (100% frequent).

The last 11 meters of the transect had 15 centimeters of standing water.
Lesser duckweed (Lemna minor) was a codominant in these quadrants. Its
mean cover was 43 percent. It should be noted that duckweed is a floating
vascular plant and thus subject to movement by wind. Its abundance
increased markedly in the last few meters of the transect. Smartweed
(Polygonum pensylvanicum) was rare in the quadrants, though a large patch
was found just to the side of the transect. Tree seedlings of three
species (willow, Salix nigra; silver maple, Acer saccharinum; and
cottonwood, Populus deltoides) were present, though rare, in the transects,
suggesting tree invasion. There were no seedlings found in the last 15
meters (the wettest) of the transect. 1In fact, only three species were
found in these last 15 meters, arrowhead, duckweed, and smartweed
(Polvgonum punctatum). The latter occurred in only one of these quadrants
with a cover of five percent. At the end of the transect lay an open water
community dominated by American lotus. There was approximately 1.3 meters
of standing water in this community at the time of study. The total
estimated cover was 40 percent."
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Species utilizing non-forested interior wetland habitat include ducks,
coots, rails, bitterns, herons, egrets, numerous songbird species, hawks,
wintering eagles and osprey. Many species of insects, amphibians, reptiles,
and furbearers (including muskrat, mink, fox, raccoon, opossum, and beaver)
are found in these wetlands.

In the absence of a rehabilitation project, the non-forested interior

wetlands habitat, and the values it provides, would eventually be displaced by
forested habitat.

(a) River. The riverine system includes all wetlands and
deepwater habitat contained within the river. Within the project area (FIGURE
9) this includes all waters between and surrounding the Pharrs Island and
Island 461 subcomplexes (160 acres), TABLE 3). The project area riverine
habitat includes approximately 7 acres of unconsolidated shore and 153 acres
of unconsolidated bottom. The predominant subclass type is sand, but some mud
areas also occur. The project area’s unconsolidated bottom habitat has little
aquatic vegetation, little rock habitat, and a moderate to fast current, and
some debris present. Furbearers may use this area to some extent for feeding:;
waterfowl use of this habitat during migration is expected to be minimal. In
the future, the project area’s riverine habitat may become more shallow as a
result of future sedimentation.

(2) Fisheries Habitat.

Commercial and sport fishing are important activities on the UMRS,
including the Pool 24 area. Both commercial and sport fish have specific life
requirements and extensive backwaters are needed for their optimum feeding and
reproduction. Biologists are concerned that the continuing loss of Upper
Mississippi River system (UMRS) backwater habitat could result in a future
reduction in the numbers and diversity of such slackwater fishes.

Sedimentation in Pool 24 (including the Pharrs Island area) has had
implications for fish populations. Off-channel water habitat is vital to the
spawning and rearing of many commercial and sport fishes (e.g., smallmouth and
big mouth buffalo, channel and flathead catfish, white bass, largemouth bass,
white and black crappie, rock bass, and longear sunfish). Based on a guarter
century of commercial fish harvest data for the Upper Mississippi River, there
appears to be a strong relationship between fish production and the total
acres of available off-channel habitat (FIGURE 8). The total amount of off-
channel habitat available in Pool 24 is low, and so too has been the
commercial harvest from that pool. While an equivalent data base for sport
fish does not exist, it is likely that with the known heavy dependence of this
group on off-channel habitat, that a very similar relationship also exists.

The fisheries at Pharrs Island is also affected by shifting water levels.
In the spring during high water, when the pool goes "on tilt' much of the
island’s shallow interior waters may be drawn out (FIGURE 2). This drawdown
action can result in young fish and eggs being removed from the wetlands, and
thus limits the value of this habitat for fish spawning and rearing.

From a fisheries perspective, the 160 acres of river habitat can be better
described as consisting of main channel border habitat and side channel
habitat. These two habitats are described in detail below. Much of the
island’s wetland habitat serves a fisheries function at least part of the
time. Forested wetlands can become inundated during periods of high water,
they provide spawning habitat for channel catfish, carp, and buffalo, plus
marginal feeding habitat for other fish. The same can also be said for the
mud flat emergent wetland areas; however, for year round use, the permanent
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water component of the non-forested interior provides the most benefit to
fish. Aquaticly this habitat is best described as slough and is also
discussed in detail below. TABLE 4 provides a breakdown of the project
associated fisheries habitat acreages.

(a) Main Channel Border. The project area has 104 acres of main
channel border habitat. This habitat represents the zone between the 9-foot
channel and the main river bank. Within the project area this habitat
includes all existing river habitat minus the side channel habitat described
below.

This habitat provides low to moderate conditions for spawning, rearing and
adult life stage sport and commercial fishes. Physical conditions making this
habitat less than ideal for slackwater fish include, a somewhat lower year-
round water temperature, high turbidity, high water velocity in the spring,
and low cover. Limited fishing for carp, catfish and drum is expected within
this habitat type; there are no known mussel beds present.

This habitat will likely become more shallow as sedimentation continues,
but the areal extent of this habitat is not anticipated to significantly
change during the next 50 years. The same physical deficiencies described
above will continue in the absence of a project.

(b) Side Channel. The project area has 56 existing acres of side
channel habitat. Side channels include all departures from the main channel
and main channel border, in which there is a current during normal river
stage. The water zone between the Island 461 and Pharrs Island subcomplexes
meets this description. The physical conditions making this habitat less than
optimal for large slackwater fish are identical to those described for main
channel border habitat. Limited commercial fishing for carp, channel catfish
and freshwater drum is expected in this area. Sport fish using side channels
for all life functions include largemouth bass, bluegill and crappie. There
are no known mussel beds located within this project habitat.

Similar to the main channel border, habitat quality is not expected to
improve over the next 50 years, but no loss in the areal extent of side
channel habitat is expected.

(c) Slough. Sloughs are part of a broader category of habitat
referred to as backwater habitat. Backwater habitat also includes river lakes
and ponds. Sloughs may be former side channels that have been cut off, or
that have only intermittent flows in them. They may also be relatively narrow
branches or off shoots of other bodies of water. They are characterized by
having no current at normal water stage, and muck bottoms. These sloughs are
representative of the ecological succession taking place in the river bottoms,
from aguatic to marsh habitat. Sloughs generally have an abundance of aquatic
vegetation. The species diversity and density of aquatic macrophytes,
phytoplankton, zooplankton, benthic fauna, and fish are usually higher in side
channel and backwater areas than in main channel habitats. In a study of
habitat effects on fish abundance in Pool 7 of the UMR, Sylvester and
Broughton (1983) found 86 percent of its total fish captures to be coming from
off-channel rather than main channel areas. Also, an electrofishing survey of
the Illinois River (Sparks 1975a) showed that the largest numbers of game fish
are taken in navigation pools that have the most connecting backwaters.
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Conditions lowering the value of slough habitat for slackwater fish within
the project area include high water temperatures in summer, low dissolved
oxygen levels in summer and winter, shallow water depth, and higher water
velocities in the spring. Existing habitat limiting factors are expected to
carry into the future, most serious of all will be a continuing shrinkage of
habitat in response to unabated sedimentation.

h. Historic Properties. Maps from the first channel surveys document the
island’s existence as early as the 1820’s, indicating the land mass is at
least 165 years old. There are no known historic sites of significance on the
island.

i. Recreation. Thirty years ago, Pharrs Island provided excellent
waterfowl hunting opportunities with 51 blind sites annually available to the
public. Some 24 duck blind sites remain active on the island, but many are
little used due to declining waterfowl numbers, assumed to be the result of
on-site wetland habitat loss. Other recreational activities in the project
area include fishing and boating, as well as trapping and hunting. In the
future without condition, both duck hunting and fishing in the area would be
expected to further decline due to the continued loss of wetland habitat.

J. Aesthetics. The aesthetics of Pharrs Island is considered typical for
a wetland area on the Mississippi River. From an aesthetic standpoint, it is
expected that if a project is not built, then the area would remain similar to
the existing condition, with the exception of progressively less open wetland
- a result of continuing sediment deposition.

k. Socioceconomic Resources. There are no human residences or other
permanent improvements on Pharrs Island. The only access to the island is by
boat.

3. RESOURCE PROBLEMS AND OPPORTUNITIES.

Sedimentation, and water level fluctuation have hampered past habitat
management efforts at the Pharrs Island site. Sedimentation is causing a
rapid conversion of water to land with a resulting long-term quantitative loss
of fish and waterfowl habitat. Fluctuating water levels at the site have
impacted the productivity of the site via effects on fish spawning and
rearing, and on the production of plants and their availability to waterfowl.

Opportunities do exist to provide sediment protection and water level
control at the Pharrs Island wetland complex. The various alternatives
explored for addressing the sedimentation and water control problems are
described in Section 5 of this report.

The potential for the management of a waterfowl management unit
(particularly for moist soil plant production) on Pharrs Island would allow
for a more reliable production of waterfowl food during the summer months, and
an increased availability of that food during migration. Creation of an
off-channel water area would improve the aquatic habitat year round, providing
enhanced conditions for fish reproduction, and a quiet deep water habitat for
wintering fish.

4. PROJECT OBJECTIVES. The specific project goals and objectives of the
project are included in TABLE 5.
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5. ALTERNATIVES.

a. Formulation and Evaluation Criteria. Alternative plans were
formulated and evaluated in consideration of the following four criteria:

(1) Completeness - The extent to which an alternative addresses all of
the stated project objectives.

(2) Effectiveness - The extent to which an alternative alleviates the
specified problems and achieves the specified opportunities.

(3) Efficiency - The extent to which an alternative is the most cost
effective means of alleviating the specified problems and realizing the
specified opportunities.

(4) Acceptability - The workability and viability of the alternative
plan with respect to acceptance by state and others and compatibility with
existing laws, regulations, and public policies.

b. Measures Available. An array of potential measures were identified
during the project study to address one or more of the project objectives.
These potential enhancement features are listed in TABLE 5 and are described
below in paragraph c as components of the project alternative plans.

c. Alternatives.

(1) Alternative A - No Federal Action. No Federal action would
consist of no Federal funds being provided to meet the project purposes.

(2) Alternative B - Wetlands Excavation. This alternative would
entail large-scale excavations to deepen the project area wetlands, thus
rehabilitating areas damaged by past siltation. To make the output of this
plan more comparable, the extent of excavation was set to yield the same acres
of non-forested wetland as that provided by the Alternative D described below.

(3) Alternative C - Modified Navigation Dikes. This alternative
consists of the modification of existing upstream navigation dikes to reduce
sedimentation within the wetlands complex.

(4) Alternative D - Wetlands Protection System. This alternative
(see FIGURE 9) would entail the construction of structures to reduce the
frequency with which silt-laden floodwaters enter the project area, and to
provide features permitting the regulation of water levels on the interior of
Pharrs Island. The array of potential features identified for a protective
system are described below.

(a) Stone Revetment. This measure would entail the placement of
stone material along the erosion-prone upper island shorelines at an elevation
sufficient to deflect sediment laden river flows during higher river stages.
Earthen plugs would be needed to fill any slough depressions.

(b) Dike. Consistent with established UMRS-EMP terminology, a
dike is here defined as any structure used to control or influence water
flows, such as for deflecting highly sediment-laden waters. As an alternative
to stone revetment, a dike structure would be placed in open water at the head
of the island in an alignment, and at a height, sufficient to deflect sediment
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TABLE 5

PROJECT GOALS, OBJECTIVES, AND ALTERNATIVE ENHANCEMENT FEATURES

Potential
Enhancement
Goal Objective Feature
Enhance Decrease sedimentation Excavation
Wetland into island wetlands
Habitat Sediment Barriers
for (Stone Revetment,
Migratory Dike, Levee)
Waterfowl
Provide a means to Gated Drain/
control water levels on Levees/
island independent of Slough Dredging/
river stage Pump Facilities
Increase potential for Waterfowl
reliable food produc- Management Unit/
tion for waterfowl Cooperative Agreement
Increase total wetland All
value for migratory
waterfowl (mallard)
Enhance Increase quantity of Dike
Aquatic river slackwater
Habitat habitat (take into
for account D.O. related
Slackwater effects)
Fishes
Reduce potential for Dike
backwater sedimentation
Increase photic zone Dike

Increase available
cover along river

Increase total value
for large slackwater
fishes

Cedar Trees

All
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from the project area. At the same time, this structure could provide an
important sheltered off-channel water habitat for use by slackwater fishes.
Two potential types of material were identified for such a structure, dredged
sand and rock fill. A sand structure with a wider crown could be planted to
trees to provide a more aesthetically appealing structure.

(c) Levee. A levee, as defined by the UMRS-EMP, is any structure
used to enclose an area for the purposes of controlling water levels. Two
major levee configurations were identified for water level control on Pharrs
Island. One configuration would entail the use of a water-based rock
leveelocated on the downstream end of the island (this feature was included in
the recommended plan of the Draft DPR). The other configuration would consist
of a land-based earthen levee at the downstream end of the island, and along
portions of the island facing the navigation channel. Levees would serve to
complete the island, bringing the entire island perimeter to an above normal
pool grade. In combination with a gated drain, a levee would permit the
retention and release of water on the island in a manner beneficial to
waterfowl management. A levee system would also help to reduce sediment input
into the lower island. Because of this dual function, the structure could be
referred to as a "levee/dike." However, due to its primary function of water
control, and for the sake of simplicity, the term "levee" will be applied in
this study report.

(d) Interior Dredging. This feature entails the deepening by
dredging of the major sloughs within the island’s interior, and additional
dredging at selected locations to provide summer fish refuges. Ditch
excavation would facilitate interior wetland water delivery and drainage, fish
movement, and access for operations and maintenance personnel. Deepening for
refuges would enhance the prospects for survival of fish residing in the
island’s interior during the summer drawdown pericd. Dredging would be
accomplished by hydraulic or mechanical dredging methods.

(e) Bermed Disposal Areas. Material dredged from the interior
sloughs during the initial construction would require disposal areas with a
suitable method of containment.

(£) Drains. Various drains could be used in combination with
other project structures to regulate water flow or water levels within the
wetland complex.

1. Dike Flow Control Structure. This device would consist of
multiple ungated culvert drains built into the rock dike structure. It would
permit year round water flow into a dike created off-channel water area. The
intent of the device would be to enhance dissolved oxygen levels to the
off-channel area during potential summer and winter stress periods.

2. Levee Inlet/Outlet Drain. This feature would be built into
any downstream levee segment implemented. Its function would be to deliver or
drain interior wetland waters, when so desired for management purposes. It
would contribute to the raising and long-term holding of water levels within
the island’s interior at levels above that of normal pool. This feature would
be used in combination with levees, interior dredging, and a pump.

(g) Pump. A pump would be used to help ensure desired water
level increases in the management unit at times when most critically needed.

The pump could be a fixed unit at the site, or a portable unit intended for
use at one or more river sites.
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(h) Boat Pullover. This entails the construction of a
roller/pulley operated device mounted on the downstream levee that would
permit MDOC service boats (and at MDOC’s discretion - recreational craft) to
access the island’s interior.

(1) Borrow Areas. BOrrow areas would be needed as a source of
material for any earthen levee segments constructed. The location, depth and
other parameters would need to be determined on the basis of contributions to
wetland habitat and to minimize impacts to existing tree vegetation.

(j) Vegetation Removal. Woody vegetation clearing would be
necessary for the placement of land-based levee segments, levee borrow areas,
and dredged material disposal areas. 1In addition, vegetation removal from
selected lower elevation areas could be employed to further expand moist-soil
plant production areas for waterfowl. This would help provide a better
diversity or balance between the amount of flooded forest and flooded non-
forest habitat. The emphasis on clearing would be in areas of less desirable
woody vegetation (primarily willows, and younger-aged maples and cottonwoods).

(k) Mast Tree Plantings. The planting of mast bearing trees
could take place in selected higher elevation areas of the project such as the
dredged material disposal sites.

(1) Cedar Trees. To increase fish cover, this measure would
entail the placement (by weighting and anchoring) of cedar trees in sections
of project backwater habitat deficient in habitat structure.

d. Evaluation of Alternatives.

(1) Alternative A - No Federal Action. This alternative would not
meet any of the planning goals and objectives for migratory waterfowl or
slackwater fish habitat enhancement. Wetlands would continue to deteriorate
as aquatic habitat converts to terrestrial habitat, at Pharrs Island, and
within Pool 24 at large. Food production for waterfowl at Pharrs Island would
continue to be unreliable - strongly dependent upon the prevailing river stage
conditions. Spawning/rearing and wintering habitats sheltered from the main
river would continue to decline in a navigation pool already deficient in such
habitat. The loss of such wetland areas is viewed as unacceptable from a fish
and wildlife standpoint.

FIGURE 10 provides a summary comparison of the habitat conditions
generated by each project alternative. This quantification was developed
using the Wildlife and Aquatic Appraisal Guide (WHAG and AHAG) habitat
evaluation methods (see APPENDIX J for details). The mallard was selected by
an interagency evaluation team as the species best representing the project
areas’ requirements for migratory waterfowl, and the large slackwater fish
guild (including most of the commercially and recreationally important fishes)
was selected as the preferred group for fisheries management emphasis. As
shown in the figures, the output of the no action plan for the mallard (52
AAHU’s) and for slackwater fish (133 AAHU’s) would be less than that for the
other plan alternatives.

(2) Alternative B - Wetlands Excavation. This alternative was
rejected, since it would only partially address the planning objectives.
Unacceptable features include: a lack of control over future sedimentation;
lack of control over the island’s interior water levels; probable high costs
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and difficulties with the disposal of excavated materials; little
compatibility with current fish and wildlife practices, and no provisions for
an off-channel fisheries habitat. The habitat benefits of this plan (FIGURE
10) were found to be no higher than the no action plan for the mallard, and
only somewhat higher (+20 AAHU’s) than the no action plan for slackwater fish.

(3) Alternative C - Navigation Dike Modifications. It was determined
that the old upstream navigation project dikes, due to their depth (an average
of 10 feet under water) have a negligible influence on the area’s siltation
process. Their shape and alignment relative to the island does not lend to
their upgrading as an effective means of deflecting sediment. A more
bullet-shaped structure is needed to effectively deflect sediment and to
protect the head of the island from erosion.

(4) Alternative D - Wetlands Protection System. This alternative
consists of the combination of acceptable plan features described below, and
is summarized in TABLE 6. This plan addresses all of the planning goals and
objectives and was determined to be the only viable project alternative.
FIGURE 10 indicates a substantial increase in the total habitat improvement
for both the mallard (+118 AAHU’s) and for slackwater fish (+61 AAHU’s).

(a) Stone Revetment. This feature was rejected. While the
structure would address the need to reduce sedimentation on the island itself,
it would not address the need for additional off-channel water habitat.

(b) Dike. This feature was accepted per the description provided
below. As FIGURE 11 indicates, the selected dike configuration provides the
majority (+57 AAHU’s) of the Plan D gain in slackwater fish habitat units.

The increment of cost per AAHU for this project feature is $1,946.

Ll. Material. The option of using locally dredged sand material
rather than transported rock as a construction material for a dike structure
was rejected. A dike structure made of sand would have a bottom width of 260
feet (assuming a crown width of 20 feet, a height of 12 feet, and 1 on 10 side
slopes) versus that of a rock structure which would require a 40 foot bottom
width (6-foot crown width, 12-foot height, and 1 on 2 side slopes). The cost
of a sand dike, with a total required volume of material more than 5 times
that required for a rock structure, would be more than double that of a rock
structure. This does not consider the additional cost of stabilization work
including log cribbing internal to the structure and stone rip-rap placed at
strategic points along the exterior of the structure. O&M costs would also
likely be higher for a sand rather than a stone structure. No significant
environmental benefits were identified that would off-set this cost
differential. Consequently, rock was considered to be the only cost-effective
building material for a project dike structure.

2. Dike Alignment. During the development of the draft DPR,
four closure dike alignment configurations were considered, as shown in
FIGURES 12 and 13. The dike of Alignments A, B, and C consisted of two
segments: a bull nose dike segment extending from the head of Pharrs Island
to the Island 461 group, and a trail dike segment extending from the Island
461 group in a southeasterly direction to the downstream end of the project
(for the purposes of the analysis, the end of the project was assumed to
terminate with a water-based rock dike structure extending downstream to R.M.
275.3). Alignment D consisted of a bull nose segment only, reconnecting to
the Pharrs Island shoreline to the southeast. The Alignment A bull nose
extended the furthest upstream (to R.M. 277.5) and connected to the two
outermost islands of the Island 461 group. The total length of the Alignment
A dike (including the trail dike segment) was 12,640 feet. The Alignment B
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TABLE 6

EVALUATION OF WETLANDS PROTECTION SYSTEM FEATURES

Planning

Feature Objectives Decision/Remarks

Stone Revetment N (D) No off-channel habitat
provided

Dike

T (I) Alignment Option B,
453 NGVD Crown elev.,
full length trail dike
with kicker. Dike
represents an innovative
tool for backwater
creation.

Levee T (I) 452-453 NGVD elev.,
land-based, water regula-
tion to 451 NGVD

Interior Dredging T (I) Sloughs cut 25-foot
wide, fish refuges
50-foot wide and
500-feet long

Bermed Disposal Areas T (I) Two locations, 10 total
combined areas

Drains

Dike Flow T (D) Dissolved oxygen not
Control Device likely to be a serious
problem.
Levee Inlet/Outlet Drain T (I) Integral component of
levee water reg. design

Pump T (I) Portable pump, 15,000 GPM

Boat Pullover T (I)

Borrow Areas T (I) Subsequently planted to
moist soil species

Vegetation Removal T (I) Subsequently planted to
moist soil species

Mast Tree Plantings T (I) Planted at elevations above
452 NGVD in selected
locations

Cedar Trees T (I)

Key: = Measure totally compatible

Measure not totally compatible
Measure incorporated into Selected Plan
Measure deleted; not further considered

O HZ A
]
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dike would be constructed similar to Alignment A, but would not extend as far
up river (i.e., R.M. 277.3), and it would have a total length (10,930 feet)
1,710 feet shorter. Alignment C would include a 10,100 foot long structure,
with a bull nose identical to Alignment B, except that it would connect to the
middle island of the Island 461 group. In Alignment D, there would be a 3,960
foot long dike structure extending upstream to R.M. 277.2.

For the following reasons, the upstream dike configurations of Alignments
C and D were dropped from serious consideration. Alignment D, while affording
sediment protection to the island and (in combination with other features)
some potential for water control, would not result in an important
contribution to off-channel water habitat. Alignment C, like Alignments A and
B, addressed all of the planning objectives, and at a lower cost (since
portions of the structure would be constructed either on dry ground or in
shallower open water areas). However, Alignment C was considered infeasible
to construct due to the very shallow water conditions prevailing in the mid-
Island 461 location. Unlike alignment B, Alignment C would be constructable
only during high water periods which would cause logistical problems in
carrying out contract work. Another drawback to Alignment C was that it would
have considerably less off-channel water habitat (142 acres) compared to
either Alignment A (239 acres) or Alignment B (204 acres).

Considerable savings in dike construction would be achieved with
Alignment B over Alignment A (TABLE 7). This cost savings (at a dike height
of 453 NGVD) would be on the magnitude of $728,000 (35 percent less). This
saving results from the comparatively shallower water depths in the vicinity
of Alignment B. Also, Alignment B compared to Alignment A would result in a
substantially reduced dike cost per acre ($2,081 less). The acreage provided
by Alignment B was only slightly less than that provided by Alignment A.
Alignment B was also believed to be hydraulically superior to Alignment A,
deflecting the maximum amount of sediment, and minimizing the development of

new deposits immediately upstream and downstream of the dike. Consequently,
Alignment B was selected.

3. Dike Height. Optional dike crown elevations of 451, 453, and
455 NGVD, were considered.

An upstream 451 NGVD elevation, although providing considerable sediment
reduction potential (90 percent, TABLE 8), was not considered sufficiently
effective on the upstream portion from a maintenance standpoint to withstand
the effects of ice attack, wave wash, debris, and potentially strong flood
currents. Based on years of District field experience with river regulation
works, 1t was judged that a 453 NGVD structure for the bull nose dike segment
was the lowest engineeringly stable structure. From TABLE 8 it is also clear
that there is still a significant increase in sediment reduction (8 percent)
to be achieved by raising the structure from 451 NGVD to 453 NGVD, while far
less significant gains are made in raising the structure to 455 NGVD. The 453
NGVD dike elevation, at the upstream end of Pharrs Island, would be exceeded

at an estimated frequency of 2.1 years. The local sponsor has concurred in
the selection of a 453 NGVD elevation. :

4. Other Dike Considerations.

a. Overbuild/Geogrid Fabric/Material Loss Reduction. Past
experience with regulatory works structures has shown that most structure
settlement occurs during, not after construction. For this reason, it
appeared feasible to eliminate overbuild from the project’s dike design.
After additional evaluation of the site specific substrate conditions, it was
also decided that geogrid foundations stabilization fabric would not be used.
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TABLE 7

COMPARISON OF DIKE OPTIONS
VS COST-EFFECTIVENESS

Dike Total Dike Stone
Off-Channel Stone Dike Stone Cost
1/ Water Fill Cost Per Acre
Alignment= Acres (Tons) ($) ($ Per AC)
A 239 296,000 2,072,000 8,669
B 204 192,000 1,344,000 6,588

1/ The two alignments are comparable, that is, they are both built to a
design elevation of 453 NGVD, and both include overbuild, geogrid fabric and a

material loss reduction of 25 percent. The dike includes both the bull nose
dike and the trail dike segments.
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TABLE 8

SEDIMENT REDUCTION VS STRUCTURE ELEVATION 1/

Downstream end (RM 275.5) Upstream end (RM 277.5)
Crown Elev. Sediment Crown Elev. Sediment

(NGVD) Reduction (NGVD) Reduction
(%) (%)

450 90 451 90

451 96.7 452 96.7

452 97.8 453 97.8

453 98.7 454 98.7

454 99.2 455 99.2

1/ The sediment reduction values are based on decreased time duration that
the island will be exposed to sediment deposition.
take into account the water elevation differential between the upper and lower
end of the island (approximately 0.5 - 0.7 foot drop in water level) during

floods.
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It was also determined that with additional monitoring of the contractor’s
placement of the dike material that material loss could be reduced from 25
percent to 20 percent. The net effect of eliminating overbuild and geogrid
fabrid and of reducing material loss was considerable, reducing dike
construction costs by 25 percent.

b. Dike Length. The lower end of the trail dike was initially
established as the downstream most point of the water control levee (i.e.,
10,930 feet for a water-based rock levee design and 10,200 feet for a land-
based earthen levee design). To further streamline Alignment B, consideration
was given to reducing the total length of the trail dike. Hydrologic analysis
determined that it is feasible to limit the formation of a sediment plug at
the entrance to the project’s backwater by shortening the trail dike by as
much as 1,500 feet. This could be done with or without a kicker device at the
end of the trail dike; however, it was believed that a structure with a kicker
would be more effective, and would be less likely to require future O&M
dredging. On the other hand, it was also determined that while the cost of a
longer trail dike was greater, the cost per acre of off-channel water habitat
(FIGURE 14) was less for a longer dike. 1In recognition that environmental
management is the main intent of the UMRS-EMP, the District opted for the
larger trail dike (consistent with the selected levee design) which provides a
larger scale, but more cost-effective management option.

c. Dike Stone Type. The dike structures would be susceptible to
river currents, ice flows and floodborne debris. Accordingly, the dike would
need to be shielded with large, heavy grade stone A. The bullnose portion of
the dike would need to have a core constructed of finer grade stone (gravelly-

red clay) to reduce the movement of sediment laden waters through the dike
structure.

d. Dike Slope/Width. The dike would require standard 1 vertical
on 2 horizontal side slopes. The crown width was established as 6 feet. This
width was based on the District’s prior experience with the structural
effectiveness of regulatory structures. The base width of the structures
would be variable depending on the river bottom elevation.

(c) Levee. The Draft DPR proposed a water control system for
Pharrs Island that included a downstream rock levee extending from the island
into the river (FIGURE 15). Corps internal review comments on the DPR
prompted a computer model study to better assess the potential for water and
sediment seepage problems relating to this structure. The model revealed that
even with an essentially impervious levee core (gravelly-red clay),
significant amounts of water movement (but not sediment) would still occur.
This water would move into and out of the wetland area as underseepage thru a

predominately sand river bottom. Thus, a rock levee sediment/water regulation
concept was not viable.

As an alternative, a predominately land-based levee design (FIGURE 15) was
formulated (consisting of earthen material in higher sections, and gravelly-
red clay in slough depression areas). The design would consist of three major
segments of low profile levee, and several smaller slough closure segments.
These segments would link together existing areas of natural levee along the
island’s perimeter. One-half of the levee system would consist of natural
levee, and one-half of new levee.

The alignment for the new segments was determined by taking into account
the following locational criteria: The alignment should (1) take advantage of
as much of the island’s natural levee as possible, (2) capture as much of the
island’s interior wetlands habitat as possible, while maintaining at least a
500-foot silt/clay seepage barrier riverward of the downstream levee segment,
(3) mimic the hydraulically more stable bullet-shaped configuration of the

37



ALIGNMENT B
DIKE LENGTH VERUS COST-EFFECTIVENESS

=

g -

-

o 510y »
et P

g e

o & o

E E 5 /////’

<3 -

% 3 //

% < ///

o Z L

Z o -

e 7

% % 0 // 1 ! !

(@)

g © 500 1,000 1,500

=

ja PN ]

DIKE LENGTH REDUCTION (Feet)

_1/ The cost considered both the bull nose-
and trail segments of the dike
structure. Costs excluded overbuild
and geogrid fabric, and material
loss was reduced to 20 percent.

Figure 14
38



LEVEE CONFIGURATIONS

_— DIKE (EL.453 NGVD)

~— EARTHEN SLOUGH CLOSURES

(EL.452 NGVD)
LEGEND:
ctmammeee  ASSOCIATED ALIGNMENT B DIKRE
—— L5vEE OLD LEVEE CONFIGURATION
A catep T ouTLEr DRAIN NEW LEVEE CONFIGURATION
5 ruwp unrr
— 4
-
a N
N\
v —
' —_ N\
N BARTHEN / CLAY—GRAVEL LEVEES
(EL.452 RGVD)
Figure 15

39




existing island, (4) be routed so as to take advantage of existing higher
ground elevations, thereby minimizing levee costs, and (5) along the major
levee segments, maintain at least a 150-foot tree buffer with the shoreline to
avoid the potential for impacts to eagle perch sites.

A crown elevation of 453 NGVD was selected for upstream levee segments,
and a 452 NGVD was selected for downstream levee segments. There are four
reasons for the selection of these elevations, (1) during a flood, a 0.5 - 0.7
foot slope difference will occur between the upper and lower end of the
island, thus a 453 elevation structure at the upper end has the same sediment
reduction capability as a 452 elevation structure at the lower end of the
island (TABLE 8), (2) the elevation of the natural levee is approximately 453
NGVD, (3) MDOC has recommended a 451 elevation water level for the island
management unit, and the District has confirmed (TABLE 9) that a 451 elevation
would maximize the island’s total area with a waterfowl preferred water depth

of less than 2 feet deep, and (4) at least one-foot of free board was deemed
desirable from an engineering standpoint.

This revised levee system would necessitate the use of a pump in addition
to the water control provided by a gated culvert structure. The gated culvert
pipe will permit the uptake of water to the elevation of normal pool (449
NGVD), but additional water input to achieve a 451 NGVD elevation must be
accomplished via a pump.

The project levee system will be exceeded by flood waters at an estimated
frequency of 2 years.

The WHAG analysis (FIGURE 16) showed that the single major contributor to
Plan D’s waterfowl habitat improvement is from the water control and sediment
protection system of which a levee is a key component. A levee structure

would result in a net gain over the no action plan of +100 AAHU’s, with an
annual cost per AAHU of $520.

(d) Interior Dredging. It was judged that the minimum width and
depth of a channel that would provide for adequate water delivery and
drainage, fish movement, and 0&M service was a ditch 25 feet wide and 3 feet
deep at normal pool. At the urging of MDOC, several fish refuges were placed
along the ditch system. Each segment would be 6 feet deep at normal pool (8
feet deep after a 451 NGVD interior pool raise), 50 feet wide and 500 feet
long. They were placed near the center of the island to minimize the
potential for water seepage to these areas from the river. Hydraulic dredging
was considered preferable over that of mechanical dredging. The mechanical
side casting of material would have problems in lacking containment, in being
susceptible to bank slumping, and in its obstruction of wetland drainage.
Hydraulic dredging, on the other hand, could be implemented in a manner that
would avoid these problems.

(e) Bermed Disposal Area. Dredge materials would be contained by
the construction of two 5-foot high earthen ring retention structures. Plates
2 and 3 show the location and configuration of the two selected disposal
sites. Site location criteria used were (1) the areas must be within reach of
typical hydraulic dredging equipment, (2) the areas should have a fair
quantity of on-site borrow material for the construction of the berms, (3) the
areas should be kept large to reduce the berm length to fill area ratio,

(4) sites must collectively furnish 10 acres of fill storage area, and
(5) older forested areas should be avoided, particularly near the shoreline,
so as to safeguard eagle perch trees.

40



TABLE 9

WATER DEPTHS VS WATER LEVEL HEIGHT

Top Acres At Depth
Elevation Total
>1 17-27 27 -3/ 37 -4/ >4 Acres Flooded
449 4.2 4.2 4.2 12.7 0.0 25.3
450 88.7 4.2 4.2 4.2 12.7 114.0
*451 74.4 88.7 4.2 4.2 16.9 188.4
452 29.1 74.4 88.7 4.2 21.1 217.5
454 32.8 29.1 74.4 88.7 25.3 250.3
455 0.7 32.8 29.1 74.4 114.0 251.0

* Selected management elevation, this elevation maximizes the habitat area

with water less than 2 feet deep.
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For the following reasons, it was decided that most trees at the disposal
sites would be cleared: (1) most of the trees would have to be removed to
provide the heavy equipment with enough room to build the retention berms,

(2) the placement of dredged material could kill trees left standing, and

(3) the higher elevation created by the disposal material affords an
opportunity to incorporate some high food value wildlife plantings (e.g., mast
bearing trees such as pin oaks and pecans). Some of the larger trees could be
left as future snags, affording nesting cavities for a number of wildlife
species. This feature would result in a minor reduction in the overall value
of the site for waterfowl, but with mast-tree production, it would furnish
improved habitat conditions for certain other species such as deer and turkey.

(£) Drains.

1. Dike Flow Control Structure. Several methods were
investigated as a means of allowing a continuous flow of fresh water to enter
the off-channel water area; these were dike notching, multiple culvert pipes,
and pumps. However, based on the subsequent input of MDOC and St. Louis
District fisheries biologists, a decision was made to drop this measure from
further consideration. The rationale for this decision was as follows:

(1) Dissolved oxygen (DO) is not generally a problem in waters greater than 7
feet average depth, the average depth of the off-channel water area would be
8-10 feet at normal pool; (2) a control structure may not provide a
significant flow capability due to the flat slope of the area and pooled
summer condition; (3) increasing water input with pumps or by using aeration
devices, while engineeringly possible, would have high dollar costs
(construction and O&M costs) relative to the biological benefits derived;

(4) the dike would occasionally be overtopped and the off-channel water
refreshed; (5) if DO did become a problem, a solid dike design would not
preclude the placement of a flow control device at some future date; (6) the
lower end of the off-channel area is open to the main river, thus permitting
freshwater to back in at higher river stages.

2. Levee Inlet/Outlet Drain. In combination with a levee and
interior dredging, this measure is an integral part of water regulation.

The selection and design of a sluice gate for the site was based upon such
factors as maintenance and operating convenience, function, and extended
service life. Since the sluice gate would be exposed to ice flows and
floodborne debris, a gatewell was judged necessary to protect operating
mechanisms and to facilitate maintenance.

When the navigation pool is "on tilt", the gated drain would be opened to
release interior water and then reclosed as the river again rises. Thus, a
progressively greater drawdown could be achieved as the opportunity arises.
With the area drained, moist-soil areas could then be seeded. The subsequent
flooding of a matured plant crop could be achieved by the reverse process.
That is, the gate would be alternately opened and closed to take on sufficient
river water to reach normal pool (449 NGVD). MDOC would then mobilize the
portable pump to further raise the water to elevation 451 NGVD.

The culvert was sized to evacuate the ponded water in a reasonable time.

Due to the potentially short time period the river could be at the minimum
elevation, 24 hours was used as the evacuation period. A 36-inch pipe was
found adeguate for this criteria. For head differentials of 1 - 2.5 feet,
pipe velocities will range from 5-8 feet per second. A riprap blanket of 300-
pound top size stone for 10 feet upstream and downstream of the culvert would
be needed to prevent erosion. The pipe invert was set at elevation 446.5
NGVD, approximately equal to the invert of the slough channel designed to
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drain the interior waters. The culvert could also serve to help fill the
interior area when the levee is forecasted to overtop. Assuming a one to two
foot head differential, the culvert would be able to pass over 100 acre-feet
per day to the interior. To ensure substrate stability, geogrid foundations
stabilization fabric material would be needed beneath this drain structure.

Construction techniques were considered which would allow the drains to be
placed without having to dewater the site completely. None of these would
assure proper compaction of material around and under the pipes; therefore,
these techniques were discarded in favor of conventional construction using
cofferdams and sumping, avoiding potential future maintenance costs.

(g) Pump. In coordination with MDOC, a decision was made to
adjust the maximum water level from the 449 NGVD recommended in the Draft DPR,
to 451 NGVD. The main reason for this change was to offset the acreage
reduction caused by shifting from a water-based to a land-based levee system.
To raise water levels above normal pool stage would require a pump.

The size of a pump depends on the time necessary to fill the island
interior to the desired elevation of 451 NGVD. Because of a number of EMP
projects proposed or planned for construction in the Pools 24, 25 and 26 area,
the sponsor desires a single large pump which could fill one EMP area, and
then be floated to a different site to repeat the process. As most of the
areas would require filling in the September-October time frame, the sponsor
has suggested that an adequate pump size would be 25,000 GPM. MDOC is also
interested in reducing pumping time so that it can reduce the time demands on
its limited field management staff. MDOC has requested that the pump unit be
trailer mounted. This would make possible the storage of the unit within a
building during non-use periods, and would also facilitate the transport of
the unit to the island via an MDOC provided barge. The barge (25’ X 55')
would be moved by a pushboat (the state may be able to obtain a pushboat being
surplused by the District) or other motorized craft. Trailer mounting the
pump, rather than permanent barge mounting the unit, has the advantage of
freeing up the barge for other management tasks on the river.

District analysis shows that the Pharrs Island interior, from elevation
449 to 451 NGVD, could be filled in two days with a 28,000 GPM (63 CFS) pump.
However, the District believes that it would be more prudent to use a smaller
15,000 gpm unit (4 days f£ill time). This is said in view of the fact that
(1) it will be a number of years before all of the HREP projects in need of
such pumps will be in place, (2) 15,000 GPM is the largest size trailer
mounted pump commercially available, and (3) the purchase of an additional
15,000 GPM unit later on would approximate the 28,000 GPM capacity unit
desired by MDOC, and would have the added advantage of providing some back-up
potential in the event that one unit should breakdown. This above stated
rationale has been explained to MDOC and the Department concurs with this
phased approach to pump acquisition.

(h) Boat Pullover. This measure was accepted. It represents the
only means identified for gaining access to the island’s interior wetlands.

(1) Borrow Areas. It was decided that levee borrow areas should
be located as close to the landside toe of the levee segments as possible to
minimize haul costs. Due to variation in depth to the water table, the depth
to which particular borrow sites could be excavated would vary from 0.5 to 1.5
feet in depth. These borrow sites were determined to be suitable for post-
construction use as additional moist soil habitat areas. The addition of on-
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site borrow pits (a necessity for a cost-effective project) adds a further +8
AAHU’s to the project (FIGURE 16). The annual cost per AAHU for this feature
is $1,102.

(J) Vegetation Removal. This measure would effectively increase
the total amount of non-forested wetland at the project site. The increase in
Plan D HU’s resulting from this feature is +10 AAHU's (FIGURE 16) at an annual
cost of $1,202 per AAHU. While the incremental cost per acre increases
slightly, the measure was included, since it would contribute to a much better
balance between the amount of flooded forest and flooded non-forested habitat
(i.e., it would greatly improve habitat diversity).

(k) Cedar Trees. The habitat gains, including this feature, are
not great (2 AAHU’s) but the $/AAHU is also relatively low ($563). MDOC
strongly supports the inclusion of this measure. For these reasons, this
measure was accepted.

(1) Mast Tree Plantings. The placement of mast trees at the
disposal sites, would provide some habitat improvement benefits (not
quantified) for such wildlife species as deer and turkey.

(5) Summary Comparison. TABLE 10 provides a summary compariscon of
the enhancement potential of each project alternative plan and its component
enhancement features. Plan D (the Selected Plan) clearly provides the
greatest overall enhancement contributions.

6. SELECTED PLAN WITH DETAILED DESCRIPTION.

a. Plan Components. The following is a general description of the

Selected Plan. Specific features of the plan are listed in TABLE 11 and are
depicted in FIGURE 9 and Plates 2 and 3.

To retard the deposition of sediment into the project area, and to provide
additional backwater habitat, a rock dike would be constructed. The upstream
end of the dike would be bull-nose shaped, and would then trail in a
southeasterly direction to the downstream end of the project.

To provide a means for controlling water levels on the island, a levee
would be constructed. This levee would supplement existing segments of
natural levee along the island’s perimeter. This construction would bring the
entire island perimeter up to a similar grade. In addition to water control,
the levee system would also help provide sediment protection to the island,
and would shield the head of the island from erosional forces. The new levee
would consist of a long downstream segment, two intermediate length segments
located along the navigation side of the island, and a number of small slough
closure segments at the head of the island. A vegetative buffer would be
included between the levee segments and the island’s shoreline, to safeguard
eagle perch trees. Borrow areas would be required just landward of the levee
construction zones; but after project construction they would serve as non-
forest waterfowl management sites. Younger-aged forest vegetation would be
cleared from certain lower elevation areas to further expand non-forested
wetland habitat.

In addition to the levee, a culvert drain with a gatewell protected sluice
gate, and a portable pump would be needed for water control on the island.
Installation of the gated drain would be accomplished using a cofferdam; this
structure would be used primarily for the discharge of interior waters and for
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TABLE 11

COMPONENTS OF THE SELECTED PLAN 1/

1. Dike - Consists of 2 segments of rock structure totaling 10,200 feet long.
Structure would have a 6-foot crown width, an approximate 46-foot wide base,
and 1 on 2 side slopes. Function is to deflect river sediments from project
the wetlands complex. Structure also reduces water flow in backwater area.

a. Bull nose dike segment - 6,750 feet long, crown elevation (453 NGVD)
4 feet above normal pool (elevation 453 NGVD), average height 10 feet
above river bottom. Structure has an A-stone exterior protection with
a gravelly-red clay interior for sediment thru seepage control.

b. Trail dike segment - 3,450 feet long including a 300-foot kicker
device at downstream end of dike, tapers from 453 NGVD to 449.4 NGVD,
average height 12 feet high above river bottom. This segment of dike
does not require special design for sediment seepage control.

2. Levee - A low profile structure (average height 2-4 feet) built to 452-453
NGVD with a 10-foot crown width and 1 on 5 side slopes. Low lying segments
would consist of gravelly-red clay material, higher sections would be
constructed of earthen material. Combined length of all levee segments is
8,255 feet. About five acres of forest would be cleared for the levee. Levee
serves to supplement the island’s natural levee system to bring entire island
perimeter to a similar above pool grade, facilitating subsequent water control
management on the island. The newly constructed levee would consist of the
following segments:

a. Lower Island levee segment - 3,950 feet long, structure is set-back
more than 500 feet from the island’s downstream shoreline to enhance
water seepage control.

b. Mid-Island segments - Includes an upstream segment, 1,760 feet long,
and a 1,495-foot segment on the downstream end. Both segments tie
into the island’s natural levee at the shoreline, but otherwise extend

150 feet back from the shoreline to safeguard potential eagle perch
trees.

c. Upper Island slough closure seqments - Includes four slough depression
closures along the upper shore of the island totaling 1,050 feet.

3. Interior Dredging - 12,000 feet of shallow interior sloughs would be
dredged up to 25 feet wide, and to a bottom elevation of 446 NGVD, to provide
O&M access within island interior, and to facilitate drainage of the
management unit to the river. Three 500-foot segments along this ditch system
would be opened to a bottom width of 50 feet, with depth to 443 NGVD to serve
as summer fish refuges.

4. Bermed Disposal Areas - Approximately 10 acres of trees would be cleared

to provide for a bermed disposal area to receive and contain material dredged
from the interior sloughs.

1/ See also FIGURE 9 and Plates 2 and 3.
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TABLE 11 (CONTINUED)

5. Water Control Structure -

a. Gated Drain - A lower levee-based 36-inch culvert drain with a

pneumatically operated sluice gate for the control of interior water
levels.

b. Gatewell - A 60-inch diameter unit with an 18-inch concrete base to
protect the sluice gate structure.

c. Cofferdam - A cofferdam would be used for placing the gravity drain;
the cofferdam would subsequently be removed.

6. Pump - A trailer mounted 15,000 GPM portable pump for filling the interior
island with water from 449 to 451 NGVD. The unit would be transported to the
island via an MDOC provided barge.

Boat Pullover - A roller/pulley operated device mounted on the downstream
levee to permit service boats to access the island’s interior.

7. Borrow Areas - Forty-three acres of island to be excavated as a source of
levee borrow material.

8. Vegetation Removal - Forty-six acres of woody vegetation to be removed
from lower elevation areas (449-450 NGVD) to further expand non-forested
wetland habitat.

9. Mast Tree Plantings - Ten acres of levee and disposal area habitat to be
enhanced by the planting of mast trees such as pin ocaks and pecans.

10. Cedar Trees - Cedar trees would be scattered over a 40-acre area of
backwater to increase the amount of fish cover from an existing < 10 percent
to > 25 percent.
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the input of water up to the elevation of normal pool. A pump would be

provided to enable the raising of water levels to an above normal pool
elevation.

To facilitate the input and output of water, interior island sloughs would
be deepened by dredging. In addition, three segments along this ditch system
would be further widened and deepened to serve as summer fish refuges. Two
areas would be cleared of forest, and its perimeter used to contain the
material dredged from the slough.

To improve aquatic habitat cover within the new backwater area, cedar
trees would be placed within the backwater and appropriately anchored. To
permit the access of MDOC service boats (and at MDOC’s discretion recreational
craft) to the island’s interior, a boat pullover device (i.e., a roller/pulley
operated device mounted on the levee) would be provided.

b. Design Considerations.

(1) Subsurface Exploration Data. Fourteen reconnaissance overwater
grab samples were obtained at the locations of the upstream bull nose dike,
the downstream rockfill dike (previously proposed in the draft DPR), and the
main interior slough. The deepest borings taken with the sampler were 10
feet. The foundation soils under the upstream bull nose dike are mostly
medium to coarse sandy material. Foundations soils under the downstream
rockfill dike consist of silts and some sandy materials. All field logs were
recorded; however, soil classifications shown on the logs are from field
identification only, and not from laboratory testing.

Thirty exploratory borings were taken on Pharrs Island itself, of these,
ten borings were taken in response to modification of the original plan
proposed for the island. The modified plan eliminated the downstream rockfill
dike, and replaced it with an earthen and red clay/rock levee located along
the downstream edge of the island. All borings were obtained using a hand
auger, with the deepest boring taken to a depth of 10 feet. Field logs were
taken and soil classifications were made from field identification only. Clay
soils (CL, CH) were found in a majority of the borings taken. Occasional sand
(SP) lenses (less than 12 inches thick) were encountered at various depths in
several borings along the levee’s centerline.

(2) Retention Embankment. The design for the dredged material
retention embankment has been evaluated for suitability, settlement, and
seepage. All earth embankment sections for the retention area will require at
least 1 on 3 side slopes. All borrow material to be used for the construction
of the retention levee will be obtained by excavating immediately adjacent to
the retention area itself. Based on the site borings, the proposed borrow
material, clay (CL or CH), has been determined to be suitable for embankment
construction. All excavation for borrow material shall be a minimum of 10
feet from the interior toe of the embankment. An additional one foot of
overbuild will be added to the height of the structure to account for any
settlement during the life of the project. The retention embankment will be
protected against overtopping by the development of a good grass cover, and by
the stable side slopes of the embankment.

(3) Rockfill Dike. The proposed design of the upstream rockfill bull
nose and trail dikes will meet stability and settlement needs (as shown in the
geotechnical appendix of the report), as well as certain specific project
requirements. These requirements include seepage control to reduce
sedimentation, maintaining a fluctuating water level at various times of the
year, and withstanding overtopping, ice action and water velocities. 1In order
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to meet these requirements, the rockfill bull nose section of the dike will be
composed of a gravelly-red clay material for seepage control, capped with a
layer of graded stone "A" to minimize damage from overtopping wave action and
river water velocities. Limited sediment seepage is considered to be
acceptable, and it will not affect the performance of the project. Siltation
over time will tend to further reduce seepage losses through the rockfill
dike. Even with the above, it is still possible that a segment of the dike
will experience seepage unacceptable for project operaticnal requirements. If
such a condition does occur, it may be necessary to cap the riverside slope of
the rockfill dike with an impervious blanket. Such a blanket could be
constructed on an as needed basis anytime during the life of the project. The
construction of the rockfill levee will probably be done with a combination of
earth moving equipment and a dragline. Some control of rock placement will be

accomplished, or required, to avoid large areas of rockfill being placed with
little or no fines.

(4) Earthen and Red Clay/Rock Levee and Slough Closure System. The
proposed design of the downstream earthen and red clay rock levee meets both
the stability and settlement needs, as well as project requirements. These
requirements include maintaining a pool behind the downstream levee of the
Pharrs Island system for several months at a time, reducing sedimentation on
the island’s interior, and withstanding overtopping. The earthen portion of
the levee will be constructed of the semi-compacted clavy soils obtained from
adjacent borrow areas. An additional one foot of overbuild will be added to
the height of the levee to account for any settlement during the life of the
project. As protection against overtopping, the levee side slopes will be 1
vertical (V) on 5 horizontal (H) with grass cover over the crown and side
slopes. At the slough closures, a riprap overflow section will be constructed
to minimize damage over the entire levee system. Based on hand auger borings,
the borrow material for earthen levee sections will be clays (CL and/or CH).

Off-site borrow from a nearby quarry will be used to construct the red clay
rock portion of the earthen levee system.

Stability analyses of the levee configuration described above indicate a
stable levee section with a factor of safety (FS) greater than 2.0 for the
after construction condition.

(5) Seepage Analysis and Recharge Conclusions. The seepage
investigation began with interpreting the soils data collected from several
soil exploration investigations. These investigations indicated the existence
of impervious clays on the upper portion of the soil profile (top 3-5 feet)
underlain by pervious soils (sand) (6-12 inches) underlain by more soft clays.
Groundwater was usually 18 to 24 inches below the ground surface. Based on
these findings, a typical soil profile was developed for the seepage analysis.
The analysis determined both underseepage and through seepage for the levee
configuration. It is estimated that the overall seepage for the downstream
levee, approximately 3,900 feet in length, would be approximately 4,500
gallons per minute (GPM) for maximum (2 ft.) head conditions. Seepage
elsewhere on the island was assumed to be negligible for the analysis.

In addition, water loss due to evaporation during the fall innundation
period would be offset by the average rainfall for that time of year, and
therefore it was not included in the analysis.

Based on the findings, recharge pumping to maintain the island’s interior
water elevation above normal pool would be necessary. It is estimated that
the island would need to be recharged approximately 4 times during the fall
season, for a total of 320 hours of pumping time using a 15,000 GPM pump.
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c. Construction Considerations.

(1) Wintering Bald Eagles. For the most part, construction
activities would be scheduled to take place outside of the winter months in
order to avoid potential conflicts with wintering bald eagles. 1In addition,
consideration will be given during the preparation of Plans and Specifications
to sequencing construction activities in a manner that minimizes impacts to
eagles. Specific restrictions relative to any sequencing will be included as
part of the contract specifications. The contracting officer will ensure
appropriate compliance.

(2) Historic Properties. Due to the island’s dense woody vegetation,
and the presence of recent alluvia<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>